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fPreface
As part of the restructured regional research program of the U.S.
I
Department of Agriculture and the Land-Grant Universities, a research
strategy committee (NCR-113) was formed in 1978 to identify new research
thrusts in the area of farm firm management and finance. At the first
meeting in April, 1979, a number of possible areas for additional
research activity or new thrusts were identified. One area identified
was that of the impact of inflation on farmers and agriculture.
To focus the discussion more specifically on the Issues in this
area, two papers were commissioned and are published herein. The
first paper by Dennis Starleaf discusses key concepts on defining and-'
measuring inflation and adjustments that individuals might make to
"live with" inflation. The second paper by Luther Tweeten discusses
the impact of inflation on farmers with specific emphasis on farm
incomes and cash flow.
These papers are published with the intent of stimulating discussion
and dialogue on the desirability of implementing research in this area.
Michael Boehlje, Chairman
NCR-113, Farm and Financial
Management
Price Inflation and Relative Price Movements
by
Dennis R. Starleaf
Iowa State University
I. Introduction
in discussing any controversial economic subject. I think that it is
always Wise to begin the discussion with adefinition of the subject. This is
particularly important .hen the subject under discussion is price inflation.
for it is my experience that the term ^rice^nflation is used by different
people to refer to a large number of different phenomena. Of course, anyone
is free to define any term as he or she sees fit, but useful and meaningful
communication among people is hardly possible if the participants employ
different definitions of the subject in question.
The definition of price inflation which I employ in this paper xs the
classic definition of economic science: Bricelnflation^s^h^^
...-ce level of goods_^nd.gHvice^ilL^Hi^^
differently but consistently, price inflation is the decline mthe real value
nr the real nurchasing power in general of a unit of money,.
•• If the rate of inflation was always zero percent per year, we would not
expect' to see the Tnoney price of every co^odity remain exactly constant
•'through time. We would not be surprised to observe increases in the money
prices of some commodities and decreases in the money prices of other commodi
ties. In an economy in which resources are allocated among alternative uses
mainly by relative prices, relative price movements over time are to be
expected - the result of such real forces as technological innovations, .
•changes in consumer, tastes, random natural events, progressive depletion of
nonrenewal natural resources, etc..
•.V
Similarly, during a period in which the rate of inflation is greater than
zero percent per year, we should not expect the money prices of all commodities
to rise at the same rate. We should not be surprised to observe the money
prices of some commodities rising more rapidly than the money prices of other
commodities. Indeed, we should not be surprised to observe the money,prices
of some commodities actually falling during mild inflations. Relative price
movements are to be expected when the rate of inflation is greater (or smaller)
than zero percent per year just as they are to be expected when the rate of
inflation is precisely zero percent per year. This is not to deny that a
positive (or negative) rate of inflation can itself cause relative price
movements. It clearly can and undoubtedly does cause such price movements.
However, it does not necessarily follow that a particular relative price
movement, observed during a period in which the rate of inflation was nonzero,
was itself caused by the nonzero rate of inflation. It might have occurred
anyway to a greater, lesser, or even the same degree had the rate of inflation
been zero percent per year.
The fact that relative price movements are an essential part of the
operation of a market economy greatly complicates the task of measuring
inflation. (If there were never any relative price movements, measuring the
change in the real purchasing power of a unit of money over time would be
extremely simple.) It also greatly complicates the task of trying to measure
the extent to which price inflation itself causes relative price movements.
Most of this paper is devoted to these two topics. Section II contains a
discussion of the commonly encountered measures of the rate of inflation in
the U.S. economy, while section III is concerned with the effects of inflation
upon relative prices and the allocation of resources.
?Section IV is the last substantive section of the paper. It is concerned
with the question of whether or not it is possible to derive a set of rules of
behavior which would protect one from potential harm from changes in the
purchasing power of money or, better yet, insure that one profits from changes
in the purchasing power of money.
II. Measures of Price Inflation
Price inflation is measured with price indices, and there are a large
number of price indices available for the U.S. economy. These various price
indices differ from one another according to the commodities which they cover
and also according to the weights (or importance) which is attached to the
covered commodities. The three price indices which are most commonly used to
measure the rate of inflation in the United States are (1) the Consumer Price
Index (CPI), (2) the Producer Price Index (PPI), which until early 1978 was
called the Wholesale Price Index, and (3) the Implicit Price Deflator (IPD)
for Gross National Product.
The Consumer Price Index. The CPI measures the relative dollar cost at
different points in time of a certain market basket of goods and services,
which is thought to be representative of the expenditure patterns of urban
consumers as of some particular period. Actually, two Consumer Price Indices
have existed since January 1978 — one for urban wage and clerical workers and
the other for all urban consumers — and the market baskets of goods and
services employed in the construction of these two indices are based upon an
intensive study of expenditure patterns conducted by the Bureau of Labor
Statistics of the U.S. Department of Labor in 1972-73.—^ Before 1978 there
was only one CPI - for urban wage and clerical workers. During 1964-77, the
market basket employed was based upon an expenditure study conducted in 1960-
61. Previous to 1964, there were other CPIs (for urban wage and clerical
workers only) based upon expenditure surveys of earlier years. All these
CPIs, covering different time periods, have been spliced together by the
Bureau of Labor Statistics to form a long composite CPI time series running
from 1913 to date. The plot of this time series is shown in Figure 1.
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The relative weights attached to major groups of commodities covered by
the two CPI market baskets currently in use are presented in Figure 2. For
the market baskets used in 'earlier years, the commodity-group weights are quite
different. Indeed, the precise commodities included in the CPI market baskets
2/
have, changed considerably over time.—
in addition to the overall or All Items CPI, there are sub-CPIs for groups
of commodities within the consumer market basket. For example, there are sub-
CPIs for food, housing, apparel, transportation, medical care, entertainment,
etc.. However, these sub-indices are not nearly as useful as the All Items
index for measuring the rate of inflation, because their coverage of commodities
is so much more limited than is that of the All Items CPI.
The Producer Price Index. The PPi used to be known as the VJholesale Price
Index, The name was officially changed in 1978, because the old name was
misleading. It suggested that this was an index of the prices paid by retailers
for goods which would ultimately be resold to consumers. In reality, the PPI
(or, by its old name, the Wholesale Price Index) is an index of the relative
dollar cost of a certain market basket of goods (no services are covered by
this index), which includes crude materials and semifinished goods as well as
finished goods. The prices employed in the construction of this index are the
prices received by the producers of the goods or, in the case of imported
goods, by the importers of the goods. Prices subsequently received for the
same physical goods by jobbers and other distributors are not used in the
construction of the index. The goods covered by this index are items produced
in the manufacturing, agricultural, forestry, fishing, mining, gas and
electricity, and public utility sectors.
Since January 1976, the PPI market basket has consisted of approximately
2,800 goods. The weights attached to the prices of these various goods in the
Figure 2
Weights for Major Commodity Groups Employed in the
Construction of the Consiraier Price Indices for
Urban Wage and Clerical Workers and All Urban Consumers
Wage and
Clerical All Urban
Ma1or Commodity Groups Workers Consumers
Food and alcoholic beverages .204 .188
Housing .398 .429
Apparel .070 .070
Transportation .198 .177
Medical care .042 .046
Entertainment .043 .045
Personal care .018 .017
Other commodities .027 .028
Sum of weights 1.000 1.000
8construction of the index reflect their relative importance in primary markets
(i.e., the first significant markets in the United States through which the
goods pass) as of 1972, Before 1976, the PPI market basket was smaller and
the weights attached to the prices of specific goods were generally different
(reflecting the relative importance of the goods in primary markets as of some
earlier date). As in the case of the CPI, it is possible to splice together
PPIs of different eras to produce a long composite PPI time series. Figure 3
shows a plot of such a composite PPI time series for the period from 1800
through 1977.
One serious problem with the overall or All Commodities PPI is that it
implicitly counts some price changes more than once. Consider the following
3/simple example.— Suppose that the price of raw cotton was to fall sharply.
Suppose further that this price decrease is passed through by the producers of
cotton yarn, of gray cotton fabric, of finished cotton fabric, and then finally
of cotton shirts. Since cotton, cotton yarn, gray cotton fabric, finished
cotton fabric, and cotton shirts are all separate goods included in the PPI
•market basket, the fall in the price of raw cotton would be counted five times.
This problem of multiple counting of price changes plagues not only the All
Commodities PPI but also the various sub-PPIs — such as the sub-PPI for
Industrial Commodities and that for Farm Products and Processed Foods and
Feeds which include items in various stages of processing or finishing.
As a consequence, the All Commodities PPI and its multi-stage sub-indices are
very sensitive to changes in the prices of crude materials and, to a lesser
extent, of some semifinished goods.
Because of this problem of multiple counting of price changes, in recent
years the Bureau of Labor Statistics (the agency responsible for the PPI) has
arranged the data of the PPI in a stage-of-processing framework. Within this
framework, there are three sub-PPIs (and sub-sub-PPIs for commodity groupings
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within the stage-of-processing sub-PPIs): one for crude materials, another for
semifinished or intermediate goods, and a third for finished'goods — goods
which are in a form suitable for sale to final users, be they consumers or
other producers. The sub-PPI for semi-finished goods is still plagued by
multiple counting of specific price changes, so the Bureau has been emphasizing
the Crude Materials Price Index and, even more so, the Finished Goods Price
index in its press releases and its data presentations in recent years.
Figure A shows a plot of the Finished Goods Producer Price Index together with
its major.components for the period from early 1971 through 1979.
Furthermore, the Bureau is currently working on a rather sweeping revision
of the PPI. It is scheduled for completion in the mid-1980s. Among other
thingSj the revision will significantly expand the coverage of the PPI, will
eliminate the multiple-counting-of-price-changes problem and will bring the ^
basic data of the PPI more into line with the Standard Industrial Classification
4/ ,
system employed by other government agencies in data collection.—
The Implicit Price•Deflator for Gross National Product. The Gross National
Product (GNP) is a measure of the dollar value of all the final goods and
services produced in the economy, plus the change in business inventories,
during a stipulated time period (a year or a quarter of a year). One serious
problem associated with the use of GNP data to measure the change in the real
output of the economy is that the purchasing power of the dollar usually changes
with the passage of'time. Because of this problem, GNP has for many years been
measured in terms of the money prices of a particular year as well as in terms
of the money prices of the period in question. At the present time, GNP is
measured in terms of 1972 dollars (1972 money prices) as well as in terms of
.current dollars (or current money prices). GNP data reported in- terms of 1972
dollars are commonly termed "constant dollar GNP data" or "real GNP data".'
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Figure 4
Producer Price Index — Finished Goods
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TOTAL FINISHED^/
\^// CAPITAL EQUIPMENT
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1978 1979
COVNCL or ICONOMC UtVISMS
1
Intermediate
material:)
Foods
Total , and Other
feeds'
118.7 118. 5 118. 9
131. 0 108. 4 128. 1
102. 9 200. 2 159. 5
180. 0 195.3 178. 0
189. 3 180. 6 189. 5
201. 7 191. 0 202. 4
215. 5 201. 0 216.4
242. 7 223. 2 243. 8
224. 2 212. 1 225; 0
220. 7 212. G 227. 6
'>29 2 219. 0 229. 9
231. 7 21S. 8 232. 5
235. 1 217. 7 230. 2
237. 5 219. 2 238. 0
239. 0 218. 0 240. 9
244. 0 232. 0 244. 7
240. 9 220. 3 248. 2
250. 2 228. 3 251. 5
2."j4. (» 229. 5 250. 2.
25(1. 8 228. 0 258. 5
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fin Con • Consumer goods
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ished sumer fin
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117. 2 121. 7 115. 4 113. 4 113. 2 113. 0 119. 5 no. 0
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147. 5 100. 9 139. 3 138. 0 120. 3 146. 8 141. 0 149. 3
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205. 3 221. 3 198. 3 193. I 174. 2 205. 0 208. 5 203. 8
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213. 4 221. 2 208. 9 205. 3 180. 8 221. 7 210. 5 212. 0
215. 7 221. 0 211. 8 209. 0 182. 5 220. 6 218.^ 214. 0
217. 9 224. 3 213. 8 212. 5 182. 0 232. 7 217; « 217. 9
22 J. 0 228. 1 210. 0 21(i. 3 184. (1 238. 2 21S. 8 221. 7
22;{. :i 227. 9 219. 7 219. S 1S(>. 1 242. n 221. 4 223. 9
22(k 2 233. 221. 5 222. 0 IS7. 0 24.'). 2 222. (> 227. 4
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Crucio materials
Period
1972
1973..-.
1974.:
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197(5.:...
1977
1978
1979 »'__..
1978: Dec
.1979:Jan.:
- l-Vl»
M«r
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Miiy
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July
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D.-f
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' feeds.
Total
127. 6
174. 0
196. 1
190. 9
205. 1
214. 3
240. 1
282. 2
257. 5
2G3. 4
272.2
275. 0
273. 9
270. 2
277. 9
282. 5
283. 1
289; 0
293. 2
299. 1
302! 5
Notk.—Hutu roviscd for Auijusl 1'J7'J. .
Source: Dupartmeiit o( Labor. Ihirpaii o( Labor Statistics.
Food
stuffs
and
fccfl-
stufTs
127. 5
180. 0
l«9.-4
191. 8
190. 1
190.9
215.3
247. 1
230. 3
236.8
245; 7
240. 4
245. 4
244. 8
241. 9
240. 9
240. 4
249. 9
251. 1
250. 1
255.8
Other
128. 0
\02.5
208.9
206.9
233. 6
258. 4
28C. 7
348.3
308. 6
313. 5
322. 0
329.0
327. 4
333. 2
345. 9
350. 1
352. 6
3()2. 8
373. 0
380. 5
390. (3
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Price data employed in the construction of the CPI and the PPI as well as
price data from other sources are used in calculating constant dollar GNP data.
When the current dollar GNP time series is divided by the constant dollar
series (and the quotient is multiplied by 100), the result is a price index
which is known as the Implicit Price Deflator (IPD) for GNP. In my opinion,
the IPD is superior to both the CPI and the PPI as a device for measuring the
rate of inflation. This opinion is mainly based on the fact that the IPD is
much more comprehensive than is either the CPI or the PPI. Unlike the CPI, it
covers more than just a few hundred consumer goods and services. Unlike the
PPI, its coverage includes the output of the construction, services, and trade
sectors (as well as many manufacturing sectors currently not covered by the
PPI)., Moreover, the IPD is free of the multiple-counting-of-price-changes
problem which is associated with the All Commodities PPI, as well as some of
its sub-indices.
The IPD is available quarterly back to 1948 and annually back to 1929.
%
Figure 5 shows a plot of the quarterly IPD time series for the period from
early 1972 through 1979.
The IPD is essentially constructed according to the Paasche formula, with
the w^eights for the prices of the various goods and services covered by the
index changing from year to year (or from quarter to quarter) as the output mix
of the economy changes. In contrast, the CPI and PPI are both fixed-weight
price indices (at least between revisions), constructed according to the
Laspeyres formula.—^ Some economists believe that the Laspeyres formula is
superior for constructing a price index designed to measure changes' in the
purchasing power of money (as opposed to constructing a cost-of-living index).
Because of this view, ,the U.S. Department of Commerce began constructing a
Fixed-Weighted GNP Price Index a few years ago. The fixed-weights for the
13
Figure 5
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prices of Che goods and services covered by this index reflect the relative
importance of these goods and services in 1972, In addition, the Department
began constructing a GNP Chain Price Index. In the construction of this price
index, the price weights employed in any particular year (or quarter) reflect .
the relative importance of the goods and services in the previous year (or
quarter). Chain Price Index data are usually presented in a percent-change-
fromrprevious-period form.
Figure 6 shows values of the IPD and Fixed-Weighted Price Indices for GNP.
and -for Gross Domestic Product—^ for most of the years from 1929 through 1979.
The figure also shows annual- (quarterly, in recent years) percentage changes
in these two indices as well as the Chain Price Index, Note that the IPD,
Fixed~Weight Price Index, and Chain Price Index all behave very similarly over
the,time period covered by this figure.
15
Figure 6
—Ittip/nil priif ilt/hlun tiiiJ ahtrualiit prirt mitisurti for f^rois milioihtl pmlinl mutgross
^ JomtsikpruJud,
[Quailerly data seasonally adjusted)
Indei numbers, 1972= 100 Petcenichange(lompreceding period'
Gross national product Gross domestic product
Year or quarter
Gross national
pioduci
Fiied-
neighled
pnee
indei
(1972
weights)
Gross domeslic
product
Fixed-
weighted
price
indei
(1972
weighls)
Fiied-
wetgtiled
price
index
(1972
weights)
1929
1933 .
1939
1940..
1941.,
1942.
1943.,
1944
1945..
1946 „
1947...
1948
1949.
1950
1951 .
1952 .
1953..
1954 .
1955.
1956 .
•1957
1958.
1959
1960
1961..
1962
1963
1964
1965
1966.
1967.,
1966.
1969 .
19/0.,
1971..
19/2..
1971.
1974.
1975.
1976.
1977.,
19/8.
1979'
1977:
I....
IV..
1978
1979:
I
IV
Implicit
price
dellalof
32 87
2514
2tj 4a
29.13
3134
34.39
36 18
3703
37.92
43.95
49.70
53 13
52 59
53 64
57.27
58 00
.58-68
59.69
60.98
62.90
65.02
66.06
67 52
68 67
69 28
70 55
;i 59
^•;i
7432
76.?6
79 0?
82 57
86 n
91.36
96 02
100 00
105 80
116.02
127.15
133.71
141.70
152.05
165.50
138.34
140.93
142 59
144.82
147.05
I5G 82
153 45
15o68
16022
163 81
167.20
170.74
681
691
70.3
71.1
72 0
72 8
J3 ?
75 0
77.2
795
'83.0
87.1
916
961
100.0
106.0
1168
127.7
134.8
143.5
154.2
1687
140.1
142.4
144.2
146.7
1491
1S2.6
155 7
1590
162.8
166.6
170.6
174.7
Implicit
price
dellator
32.8
'252
;'8 5
29.1
31.3
34:4
36.2
37 0
37.9
439
49 7
531
52,6
'53.6
57.2
5?,9
58.8
59.6
60.9
62.8
65 0
66 0
67.5
68 6
69.2
70 5
116
n.i
/4.J
?C.8
790
82.6
86 8
91.4
96.0
100.0
105 1
1156
126.8
1333
1412
151.5
164.6
137.8
140.4
142.0
144.3
146.5
150 2
15? 9
15C I
159.5
163 1
166.2
169.7
68.0
69,1
702
71,1
72.0
72 8
73 7
750
772
796
83.0
87.1
91,7
96.2
100.0
105.9
116.4
1272
134,4
142,9
1537
168.0
139.6
141.9
143.7
146.2
1487
1521
1552
158 5
162.3
166 0
169.9
173.8
Implicit
price
dellator
-2,1
- 7
2,3
7.6
9.7
5.2
2.3
2.4
15,9
13,1
69
-1,0
20
68
1.3
1.5
14
22
32
3.4
1.6
2.2
1.7
.9
1.8
1.5
I 6
22
3.3
2.9
4.5
5.0
5.4
5.1
4.1
5.8
9.7
9.6
5.2
60
7.3
8.8
63
106
72
8.7
1.6
17
11
13
1 1
12
1.6
2,9
3.0
4.3
5.0
52
4.9
40
6.0
10.2
93
56
6.4
7.5
9.4
9.9
9.5
10 0
99
Chain
price
indei
1.6
17
1.2
1.4
13
14
19
3.1
3.0
4.4
,5.0
53
5.0
4.1
6.0
9.9
9.4
5.6
6.3
7.4
89
1.6
Chain
price
index
' Changes are based on umoiinded data and'therefore may dilfer slightly from those obtained Irom published indexes shown here
Ouarlerly daia are at annual rales.
Source. Department ot CoiTiitierce. Bureau ol fconomic Analysis.
. . , 16 . ' .
/ • '
III. The Allocative Effects of Inflation
Calculating the impact of inflation upon relative prices and the allocation
of resources would be an easy task if we had a mathematical model of the
economy-which was rich in allocative detail, which embodied legal and institu
tional constraints (as well as the mechanisms by which these constraints evolve
in response to events), and which accurately reflected how people-behave'.and
how they form their expectations. Armed with such a model, it would be a
simple matter to carry out several simulation runs. For example, with one run,
we might ,hold down the rate of money stock growth sufficiently to maintain-a
stable general price level. In other runs, we could increase the rate of money
stock growth, thereby generating inflation. By contrasting the behavior of
relative prices and the allocation of resources in the inflation simulation
runs with their behavior in the stable-price-level run, we could easily discover
the precise impact of inflation upon relative prices and resource allocation.
(With such a model, we could even resolve the long-standing debate between the
monetarists and the non-monetarists as to whether inflation is mainly a mone-r
I' '
tary phenomena.)
There is no point in carrying this fairy tale further. We don't have such
a mathematical model and, at this stage in the development of economic science,
it seems unlikely that we will ever have such a model.
On the other hand, we are not completely ignorant of the effects of
inflation. What follows is a brief and by no means exhaustive review of some
of the more important things we know aboutAthe allocative effects of inflation.
Real Income Reallocation. Inflation reduces the real incomes of those
whose money incomes are fixed. It also tends to increase the real before-tax
incomes of those whose money incomes are variable. Assuming that the aggregate'
real percapita output of the economy is not falling (it is usually rising, and
17
it usually rises unusually rapidly when the rate of inflation is increasing),
if inflation reduces the real incomes of those whose money incomes are-fixed,
it must also increase the real before-tax incomes of the aggregate of those
whose money incomes are variable.
if the government's income tax rates are progressive, and if they are
based upon money income, inflation tends to increase the real tax receipts of
the government over what they would otherwise be, given the same real output
of the economy. The inflation-induced rise in real government tax revenues
must result in more real government spending, smaller real fiscal deficits,
cuts in tax rates, or some combination of the three. To the extent that it
results in more real government spending, some people receive more government-
services and/or larger real government transfer payments. To the extent that
it results in smaller real government deficits (or larger real government
surpluses), the total real saving rate (government plus private) in the
economy is increased. If it results in tax cuts, the government at least
pa.rtially offsets the .revenue effects of inflation operating through the
nominal progressive income-tax system. Of course, the tax cuts may work to
the benefit of either those with fixed money incomes or those with variable .
money incomes or both, in a systematic or haphazard manner. .
Wealth Reallocation. An unanticipated increase in the rate of inflation
benefits net monetary debtors at the expense of net monetary creditors. (A
net monetary debtor is an institution or person with liabilities defined in
terras of money which are larger than its/his/her assets defined in terms of
money. A good example of a net monetary debtor is a farmer whose only assets
are land, buildings, and machinery and who owes money on the land, buildings,-
and.machinery. A net monetary creditor is just the opposite of a net monetary
debtor: an institution or person with assets defined in terms of money which
which exceed its/his/her monetary liabilities.) The unanticipated .increase in
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the rate of inflation reduces the real value of the net monetary debtor's
liabilities and also reduces the real value of the net monetary creditor's
assets.
The qualification used above that the increase in the rate of inflation
-be unanticipated is very important. Presumably, if the increase in the rate
of inflation was perfectly anticipated, the interest rates on the debts (assets)
would have been sufficiently large to compensate for the decline in the pur
chasing power of the dollar. If this were the case (and if interest was paid
on all monetary assets), no wealth reallocation would take place as a result
of inflation.
An unanticipated decrease in the rate of inflation has just the opposite
effects of an unanticipated increase in the rate of inflation. It benefits
net monetary creditors at the expense of net monetary debtors.
One of the major net monetary debtors in most economies is the government,
and-an unanticipated increase in the rate of inflation reduces the real value,
of" the government's debt. To the extent that the government's debt is interest-
bearing (as opposed to non-interest-bearing high-powered money — currency in
circulation plus commercial bank deposits at the central bank), this reduces
the burden on current and future tax payers to service the debt. The losers ,
are the current holders of the debt.
I
• Asset Price Effects and Anticipated Inflation. Inflation imposes a tax
burden on those who hold monetary assets. The recipients of the tax are those
who issued the assets (for whom they are monetary liabilities). Howeyer,
interest'is paid on many monetary assets and, as explained above, it is possible
for the interest rate to rise sufficiently to compensate for the decline in the
purchasing power of money, in which case there is no tax burden resulting from
inflation.
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Interest is not paid on narrbw money (currency plus demand deposits),
however, and the rate of interest which can be paid on some close .substitutes
for narrow money, such as savings and small time deposits, is legally con
strained. Hence, inflation, whether it is anticipated or not, imposes a tax
on those who hold narrow money and' some money substitutes.
No one likes to pay taxes, and people generally take actions to avoid
paying taxes. The obvious action to take to avoid paying the inflection tax on
money is to attempt to hold less of one's wealth in the form of money and more
in the form of other assets. Thus, when inflation (and, therefore, the tax)
becomes anticipated, people take steps to reduce the portion of their asset
portfolios held in the form of money. The result is an increase in the velocity
of money and additional upward pressure on the price level. (People in the
aggregate cannot reduce their money holdings. They can only reduce their
holdings of real money balances by bidding up the general price level.)
The prices of durable assets may be bid up more than the general price
level as people attempt to acquire them as a means for storing wealth over
time. This may be part of the reason that land prices rose so much more than
the general price level over the last fifteen years.
In this connection, one might ask why the price of common stock was not
bid up like the price of land. At least part of the answer, I think, has. to
do with the tax treatment of depreciation. Most of the assets owned by cor
porations are capital goods which wear out over time. The depreciation of
capital goods is, of course, an expense item which can be legitimately deducted '
from gross income in the computation of taxable income. However, the tax laws
require that depreciation must be figured on the basis of the historical cost
of the capital good, not on the basis of its replacement cost. During a
period of inflation, the replacement cost of a capital good will generally be '
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greater than its historical cost, and the greater the rate of inflation, the
greater,the difference between replacement and historical cost. Thus, given •
the current state of the tax laws, inflation effectively forces firms to pay
income taxes on part of the replacement value of the depreciation of their
capital stock. If a corporation was to pay out all of its after-tax accounting
profits to its stockholders in the form of dividends, it would be steadily
paying out part of the firm's real net worth in the form of dividends. During
inflation, corporations must retain some portion of their after-tax accounting
profits just to keep their real net worth from declining. All this amounts to
saying that the reported after-tax earnings of corporations in the recent past
have been exaggerated. However, the stock market was not fooled, and common
stock prices remained low.
In the case of land, the tax rules concerning depreciation are irrelevant,
since land does not. depreciate. By this analysisj it is not surprising that
land prices rose strongly in the recent past, while common stock prices hardly
changed.
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IV. Inflation Strategies
Assume, that a person has an accurate forecast that the rate of inflation
will rise significantly in the near future and that, from then on, it will
remain at its new high or even Increase. Assume also that few, if any, other
persons possess this information. It should be very easy for.the person with
the inside information to devise a plan of action to take advantage of the
upcoming events. Such a plan would be to buy as much land as possible with as
much credit as possible.
' Suppose, however, that the forecaist is not inside information, that every-^
body knows it. Then' buying land on credit will not yield extraordinary gains.
The reason is straight forward. If everybody knows that the rate of inflation
will rise, everybody will want to acquire land on credit. Their actions will
bid up both the price of land and the cost of credit sufficiently to wipe out
the potential for extraordinary gains.
This example illustrates two important facts about inflation. First, every
one cannot profit from a rise in the rate of inflation. Inflation is pretty
nearly a zero-sum game. If some people profit from inflation, others -must lose.
Second, a person who can accurately forecast future increases in the rate of
inflation can profit from the use of that information only if other people do
not possess the same information. (This is not to deny that people may gain
from an increase in the rate of inflation through no fault or virtue; of their
own, due simply to an accident of happening to have the right portfolio at ^the.
right time. For example, I suspect that the extraordiiiary gains, which large
numbers of farmers realize over the past ten or fifteen years as a result of
rising inflation was due more to their accidentially having the right portfolio
at the. right time than to the farmers possessing superior inflations-forecasting
abilities.)
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Assume now that a person buys land on credit at a time when there is near
universal belief that the rate of inflation will not decline in the future.
Suppose, however, that the rate of inflation does decline—that it falls
significantly and permanently. Then our land purchaser will suffer loses.
For one.thing, the person will end up paying a higher real rate of interest
on the mortgage loan then was anticipated at the time the land was acquired.
These losses may not be great, however, if the person can prepay the mortgage
without a large penalty and then refinance the land at the lower nominal
interest rates which ,the decline in the rate of inflation will bring about.
Then too, the decline in the rate of inflation may cause the nominal market value
of the land to fall as land ownership ceases to be as attractive a means for.
holding wealth over time. If the price of the land does fall, our land;^purchaser
will suffer a loss of net worth. But there is a limit to the loss of net worth:
the person's equity in the land.
This example points out that a person in a good position to profit,from
an increase in the rate of inflation will suffer losses if the rate of inflation
falls.. - It also points out that the loses which can result from a. decrease in
the rate of inflation are strictly limited. In contrast, the gains to be
realised as a result of an increase in the rate of inflation are unlimited.
Because of the asymmetry of losses and gains, it would appear to be wise
to buy land on credit even if the probability of the rate of inflation.falling
i
significantly in the near future was greater than fifty percent. The problem
is that, given what has happened in the United States during- the last ten to
fifteen years, there must be large numbers of actual and potential land
investors who are quite aware of this asymmetry. This suggests that the price
of land has already been bid up sufficiently to compensate for the asy^etry
of gains and loses.
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V. Sunraiary and Conclusions
Price, inflation is the decline in the general real purchasing power of money;
It is measured with price indices and either the Implicit Price Deflator for Gross
National"Product or the Fix-Weighted Price Index for Gross National Product
appear to be the best indices readily available at the present time for measuring
changes in the general or overall purchasing power of the dollar.
Relative price movements are to be expected when the rate of inflation is
positive just as they are to be expected when the rate of inf lation is -zero
percent per year. Changes in the rate of inflation affect relative prices and the
allocation of resources, however, because they are usually not generally antici
pated. Even when it is generally anticipated or appreciated, inflation affects
relative prices and the allocation of resources, because legal institutions (such
as the tax laws concerning depreciation) are slow to change.
It is questionable whether economists can advise large numbers of people on
how they can profit or avoid losses from changes in the rate of inflation. To
consistently profit or avoid losses, one must be either lucky or possess inside,
information.. -
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Footnotes
1. Thus far, there has been very little difference in the behavior of these
two CPIs.
2. For more information on the CPI, see The Consumer Price Index: Concepts
and Content Over the Years, Report 517, revised edition. Bureau of Labor
Statistics, 1978, and Facts About the Revised Consumer Price Index, a
pampHlet published by. the Bureau of Labor Statistics in 1978.
3. This example is taken from John F. Early, "Improving the Measurement of
Producer Price Change," Monthly Labor Review, April 1978.
4. For a review of the various aspects of the PPI revision, see John F.
Early, loc. cit.
5. See George J. Stigler, The Theory of Price, (Macmillaii, New York), 1966,
pp. 76-77 for Laspeyres and Paasche price index formulas.
6. Gross Domestic Product is GNP less net factor earnings abroad by domestic
nationals.
INFLATION-IMPACTS AND IMPLICATIONS FOR RESEARCH
IN FARM AND FINANCIAL MANAGEMENT
by
Luther Tweeten*
National opinion polls reveal "the economy" to be viewed as
the number one national problem and "inflation" to be the most
prominent economic problem. With the parity ratio 60 percent of
the 1910-14 average as of April 15, 1980, a poll of farmers un
doubtedly would show the same concern as the public at large over
the economy and inflation.
Farmers for decades championed inflationary economy policies
such as no central banks, no gold standard and no redeeming of
"greenbacks" for specie (hard money) payments. Now many farmers
call for sound monetary-fiscal policy to control inflation. But
are not farmers supporting such policy in vain hope that prices
received would continue their upward spiral of recent years even
as the rise in prices paid by farmers is throttled? Rigid views
of inflation are not restricted to farmers—many economists define
inflation as a proportional increase in all prices.
Research is beginning to pull back the veil that shrouds what
has long been a mystery: the impact of inflation on farmers. This
paper reports some of my research findings, but it will be obvious that
*
Regents Professor, Department of Agricultural Economics, Okla
homa State University, Stillwater, Oklahoma. Comments of Bruce Bullock,
Glenn Knowles and Daryll Ray were helpful. The author is responsible
for the shortcomings of this paper,•
much remains to be learned.
Inflation is defined here as an increase iri the -general price
level as measured by the implicit deflator of the Gross National
Product. My research explores two principal pressures on the farming
industry from inflation:. (1) cost-price and (2) cash flow. Emphasis
is on the latter because of its greater interest to fa.rm and finan
cial management.
Cost-Price Impact
Figure 1 illustrates res.ults of a recent study of the impact
of inflation on fara prices (Tweeten, 1980a). If retail and mar
keting idemand curves are homogenous of degree zero in prices and'
income and if demand price and income shifters are of unitary elas-
.ticity with respect to the general price level*, then demand at the
farm level exhibits unitary elasticity with respect to inflation.
Similarly if the farm supply curve is homogenous of degree zero in
prices and the elasticities of supply price shifters are unitary
with respect to the general price level, then supply at the farm
level exhibits unitary elasticity with respect to inflation. In7
creasing the general price level by 1 percent raises farm demand
1 percent (from to farm supply 1 percent (from to
and prices received by farmers 1 percent (from p^ to p^^) while .
quantity remains unchanged. This textbook result is precisely
what I found.empirically for demand based on 1963-77.annual data.
Supply was not so well behaved in the period. Data revealed
that each 1 percent increase in the general price level was assoc
iated with nearly a 1.4 percent rise in prices paid by farmers.
In theory, this would shift supply at the farm level upward by 1.4
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Figure 1. Illustration of impact of inflation
on farm level supply and demand.
percent to in Figure 1. If prices received by farmers would in
crease to p^, the parity ratio (ratio of prices received to paid by
farmers) would remain, unchanged by inflation. But with quantity
fixed at q in the short run the supply curve is a vertical line
^o
and the product price is only implying the index of .prices re
ceived by farmers increases by an expected .72 percent with a 1
percent increase, in the index of prices paid by farmers arising from
inflation. Because the inflation passthrough, .72 percent, is •
less than unitary, the parity ratio is reduced.
In time, output adjusts to a new equilibrium quantity q^. and,
price p^. In a 1976 study, Tweeten and Griffin estimated in seme
detail the mathematical model depicting that adjustment. Farmers
restrain inputs and output in response to lower real prices. This
raises price from p^ to p^ and, because demand is price inelastic,,
raises revenue. Because of the time required to complete the pro
cess, farmers experience economic hardship and a cost-price squeeze.
The time required for adjustment is shortened as farmers learn to
anticipate inflation.
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Cash Flow Impact
The conceptual model used below except that for the tax coiupo-^
nent has been presented in detail elsewhere (Tweeten, 1980b) arid only
some highpoints and an,example of application of the model are pre^
sented herein. The results help resolve puzzles including why farm
operators, especially entry level indebted ones, have complained so
vigorously about low rates of return on investment and excessively
. High land prices over a period when rates of return on farming re
sources have averaged well above those on investments outside of
farming.
The conceptual eqiiatlon relating the inflation rate i to current
land price P is:
R e^^ + i" + e(i))t
(1)' P_ - o® %o = / dt =
^-0 + i)t a - i' - e(i)
where is after-tax net rent per acre in the initial period 0,-,
i" is the before-tax real rate of increase in rents (rate of gain
in excess of i), a is the desired real rate of return on land, E(i)
is the rate of increase in net reiit due to the tax advantage on , ,
farmland versus that on alternative investments, e is the base of
natural logarithms and time t goes from the initial period 0 to-in
finity. If markets function perfectly, the capitalized present
market value of an acre of farmland is R^/ a - i' - e(i), the initial
rate of return on investment in farmland R /P = R /P is a - i' - e(i)
o o t t
and land rents and values increase at: the rate 1 + 1"* + e(i).,. Be- ;
cause in theory the seller acquires the present value- of future earnings
when land is sold if transaction costs were zero, conceptual results
remain unchanged by setting a finite time horizon in (1).,
The conceptual model provides additional insights.
(a) If rents are expected to increase exactly at the inflation
rate (i'' = 0) and taxes on land returns respond to i in the .same man
ner as taxes on alternative investments (e (i) = 0), then land is
capitalized at the desired real rate of return ct and the initial re
turn on land is a. This principle constitutes the foundation for the
cash flow problem engendered by inflation, i.e. the initial rate of
return on farmland is invariant to the inflation rate! If a = .04 or
4 'percent, the land price is 25 times net rent and the initial return
on land is 4 percent whatever the inflation rate. In theory, the mort-
gage interest rate is the real rate of interest plus the inflation rate,
hence inflation defers returns and inflates immediate costs. If in
flation is 9 percent per year, nominal capital gain is 9 percent which,
together with the current return of A percent, brings total return to
13.percent per year. However, the real return is only 4 percent per
year because the inflation in land values and rents does not add to
buying power.
(b) Real increases in land rents (i'' > 0) change the capitali
zation^ rate and initial and subsequent current return on land to a - 1"
with farmland taxed at the same rate as alternative investments.in
response to inflation. If the desired real rate of return on land is
o = ,04 or 4 percent, if land rents are expected to increase at a real
rate of i'' = .02 or 2 percent per year and if land returns are taxed at
the same rate as returns from other investments, the land price is 50
times rents and the initial rate of return on land is .02 or 2 percent.
Using Melichar's terminology (p. 109) farmland becomes a "growth stock"
when i'' > 0 and real capital gain accrues at the rate i". If inflation
is 9 percent annually, with the above parameters the nominal capital
gain is 9 percent, real capital gain 2 percent and current return 2 per
cent for a total annual return of 13 percent. Again real return is only
4 percent (2 percentage points each of current earnings and real capital
gain) because the 9 percent capital gain induced by inflation represents
no increase in buying power of land.
(c) The third source of increase in land and rent values, e(i),
introduces differential tax rates on farmland versus alternative in
vestments. Mainly because of property taxes and capital gain taxes,
inflation changes tax rates and real net returns on farmland compared
to other investments. Because inflation tends to increase property
tax levels but not rates, the impact of property taxes is omitted here.
Inflation increases capital gain taxes. Because capital gain is
taxed at lower rates than ordinary income, the impact is to increase
the attractiveness of land investment over alternatives such as bonds.
For simplicity assume the same real rate of return a on farmland
and bonds, an alternative investment. Let' the marginal tax rate on
current earnings be T and capital gain be taxed at .4T as provideid in
the federal income tax tables for 1979. Also, for convenience, let
i - 0, a simplification that does little to change the value of
e(i) given most likely values for i and i' in the 1980*s. First
consider the tax on land; then on bonds.
Tax on Land
The tax on income from land T^^^ is comprised of a component' TR^
on current land earnings and a component .4TR^(i/a) on capital gains
for a total of: , '
(2) = TR^ [1 + .4 (i/a)].
The tax rate r^^^ = assuming ^
(3) r^^^ = T [a + .4i], ;
The issue of concern for measuring e(i) is how r- changes over
Lt r
time. Before-tax rents will increase at the rate i + i' and move
landowners into higher income tax brackets. Because a and i are con
stant in (4),
= f +
8Property taxes are asstimed to be proportional to rent, hence
the focus is only on the income tax rate which is a function of
tiie in an inflationary economy. If total taxable income is Y,
then-
(5) ^ ^ ^ 3R
at aY 3R 3t ' .
l*et 3Y/aR and .3R/3t be unitary. For a family of 3 persons in
1979, the federal income tax marginal rate T ranged from 16 percent
vlth $10,000 of taxable earnings to 20 percent with $20,000 of earnings.
T^us, the value of 3T/3Y is .000004 based on the average change over
the above range of taxable income- Substituting this value into (4),
~ .0000003. It is apparent that tax rates have only nominal
annual impact on the rate of increase in net land rents and prices.
Then why the conventional wisdom that inflation is shifting in-
vestment to land? The reasons is that whereas e(i) is based on a con
stant Inflation rate, the incentive to switch investment to land can
.-be explained in part from inflation going from (say) 0 to 9 percent
and the favorable tax treatment for capital gain, Feldstein, shows
that under such circumstances changes in the inflation rate, can have
large impacts on the price of land relative to the price of alter
native investment instruments. In this study, the capital gain-is -
•presumed to be paid in the current year; deferred-payment of the .tax.
would enchance the attractiveness of land investment but not change
the basic findings of this study.
Tax on Bonds
-It is not sufficient to show the impact of inflation on'land rent;
of. importance is what happens to land rent as compared to returns-on
alternative Investments, say bonds. Let the value of bonds.be con^
'-B
9stant so PgQ = The annual interest on bonds is
and the tax is
(7) = TP3^ (a + 1)
The tax rate is or
lit ct
(8) = T(ci +- i)
Tax rates on bonds in excess of those on farmland constitute a
source of increasing returns to farmland if inflation increases. The
excess p(i) = r^^ - r^^ is
(9) p(l) = .6Ti
Because .6 is 1.0 minus the tax preference rate on capital gains»
it follows that y(i) will be zero if land returns are taxed at the
same rate as other earnings, if the inflation rate is zero or if the
individual or family has low earnings so T « 0. The implication is
that high inflation rates and favorable capital gains tax treatment
will tend to attract the wealthy to invest in land. Based on an in
flation rate of i = .10 or 10 percent and a tax bracket of .2j y(i) = .01.
Thus 1 percentage point is added to net land rent relative to alter
native investment because inflation increased from 0 to 10 percent—
a one shot impact not applicable to equation (1). Introduction of
i' = .02 or 2 percent changes y(i) very little—it still rounds.off
to .01 or 1 percent.
We now estimate E(i) which is defined as the rate of increase in
net returns to land compared to that on alternative investments as
influenced by taxes. The change in tax rate on bonds with respect to
time t is
*'• '^^ Bt 3T
at— " It t or .000004[a + i]
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given the value of 9T/3t specified earlier. The rate of .increase in
the tax rate on alternative investments in excess of the tax rate on
land rent constitutes an addition to the rate of gain in land rent, or
3r 3r .
(11) e(i) = .6i = .0000024.
The conclusion is that inflation at a given rate i causes net •
land rents to increase relative to returns on other investment but
the impact as measured by the value of e(i) is small and can be ig
nored in equation (1). Of the three sources of land net rent and
price gains in the 1980's, the impact of inflation i is expected to
be several times that of real gains i"'which in turn is several times
that of tax preference e(i).
Sunmiary Example
Table 1 illustrates results using a benchmark of no inflation as
well as projected values-for the 1980's. Net cash flow shifts' from
a surplus of 1 percent of land price with no inflation and no real
growth in land earnings (left column, Table 1) to a net deficit of
10 percent with 9 percent inflation and 2 percent real growth in
earnings (right column. Table. 1)? Considering the same range of"al
ternatives, land values go from 25 times rent with current returns
of 4 percent to 50 times rent with current returns of 2 percent.
Tax impact from inflation is ignored in Table 1 in accordance with.
earlier findings. Also it is well to recognize that some of the cash
flow deficit can be overcome by borrowing on capital gain, a strate
gy that is theoretically if not practically feasible the initial and
later years.
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Table 1. Illustration of Cash Flow to Owner-Operator in the Initial
Year with Full Debt Financing of Farmland
Item
Cost
Mortgage Interest Rate
Returns
Current Earnings
Deferred Earnings
Real Capital Gains
Nominal Capital Gains
Total Returns
Cash Flow Surplus (Deficit)
Inflation and Real Land Earnings Growth Rate
No national inflation Nine percent national
and annual real growth Inflation and annual real
in land earnings of: growth in land earnings of
2 Percent0 Percent 2 Percent 0 Percent
(Percent of land value)
4
(1)
12
13
(8)
12
2
11
13
(10)
Source: Tweeten (November 1979).
Current land earnings rate less mortgage interest rate.
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In each instance in Table 1 the real rate of return is 4 percent,
hence land is not overpriced by conventional economic measures. But
for the beginning owner-operator with limited potential to generate
cash flow, land is clearly "overpriced," Operator-family labor-
management returns are.not expected to exceed 2 percent of land values
in the 1980*s, hence applying the entire amount (if that were pos
sible) to pay the interest would still leave a large cash flow deficit
with 9 percent inflation. Principal payments' (not considered in Table 1)
add to while equity ownership reduces the' cash flow problem. Tenancy,
off-farm employment and special assistance from parents and other con
cessional sources are various means used by operators to cope with
the problem. Unless new financial strategies, sound monetary-fiscal
policies and other measures are found to deal with the cash flow pro
blem apparent in Table 1 in an inflation-prone economy, the trend is
•likely to accelerate toward farmland ownership and operation by part-
time farmers, corporate conglomerates and established, wealthy com
mercial farmers.
Research Suggestions
This report points to several research opportunities in farm
finance. One is to improve on the conceptual and empirical founda
tion for estimates presented herein. An example is the value of a.
In my judgment, realization of land returns less than rate a
will cause investors to seek alternatives to farmland, and land
prices will fall. Values of a greater than .04 will Invite invest-'
ment by farmers and nonfarmers until land values rise to the point
where a = .04 over a period of years. Melichar (p. 1089) found cur
rent earnings plus real capital gains resulted in a real rate of
.V •13
return of farm production assets averaging 7 percent over the 1954-78
period, and with no diminution in recent years. This result sug
gests the value of a used herein is too low. On the other hand,
his result is a real rate of return on farmland far higher than real
rates have averaged on alternative investment since 1960. The real
rate of interest is approximately 3 percent; a real rate of return
on land greater than this might be warranted by risk but that element
is partly offset by the attractiveness of holding land as an indes
tructible asset. Part of the real rate of return found by Melichar
probably is the result of unanticipated high real capital gains" due
to land prices catching up from prior underpricing of land.. It seems
unlikely that a real rate of return of 7 percent will be sustained
.in the 1980*s (xd-th 9 percent inflation, 7 percent real rates imply
16 percent nominal rates of return on farmland). The 7 percent real
rate likely implies only the land was underpriced in the past.. Col
lection of additional data over time is necessary to identify^a.
A change in the expected inflation and mortgage rate creates
• real, wealth redistribution because of commitment to long-term
. mortgages at fixed mortgage rates (Tweeten, 1980b). If inflation
is greater than anticipated, debtors realize real wealth gains at •
=the expense of lenders; if Inflation is less than anticipated and
. interest rates fall, creditors realize real wealth gains at the
expense of debtors. Research is needed to determine appropriate
mortgage indexing methods to remove this source of fins.ncial risk.
Inflation is eroding the family farm ideal defined as an owner-
operator and his family "responsible for providing most of the labor,
management and capital for an economic farming unit. A chief ob-
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stacle to the family farm ideal is obtaining sufficient capital in
the face of cash flow problems created by inflation. Devising imag
inative credit systems to deal with the problem constitutes one of •
the greatest challenges facing those in agricultural finance. De
vising appropriate ^nagement strategies for farmers in the face•
of cash flow and other financial problems constitutes one of the
greatest challenges facing farm management research and extension.
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